Effect of arginine modifying reagents on pigeon liver fatty acid synthetase: evidence for the presence of essential arginine residues at the beta-ketoacyl reductase and enoyl-CoA reductase domain.
Pigeon liver fatty acid synthetase was inactivated by arginine modifying reagent, phenylglyoxal and 2,3-butanedione. The inactivation of overall fatty acid synthetase was accompanied by the loss of beta-ketoacyl reductase and enoyl-CoA reductase activity. The inactivation followed a pseudo-first order kinetics and sum of the second order rate constants for the two reductase reactions equaled that for the synthetase reaction. Inactivation of all three activities was prevented by NADPH or its analogs 2',5'-ADP and 2'-AMP but not by the corresponding nucleotides containing the 5'-phosphate. These results suggest that binding of NADPH to fatty acid synthetase involves specific interaction of the 2'-phosphate with the guanidino group of arginine residues at the active site of the two reductases. pH-Dependent inactivation by phenylglyoxal indicated that a group with a pka 7.5 is involved in the loss of enzyme activity. Stoichiometric results showed that 4 out of 164 arginine residues per enzyme molecule were essential for the enzyme activity.